The Net gene encodes an Ets transcription factor belonging to the ternary complex factor subfamily. We studied Net expression during mouse development (E7.5±E18.5) by in situ hybridization. Net is expressed at E7.5±8.5 in developing vascular primordia, including the allantoic vessels, heart endocardium and dorsal aortae. Vascular endothelial cell expression persists throughout development. Additional sites of expression appear at E9.5±E10.5, especially in facial, branchial arch and distal limb-bud mesenchyme. Later, expression is most conspicuous in developing cartilage and becomes progressively restricted to perichondrium. Net expression during mouse development correlates with vasculogenesis, angiogenesis and cartilage ontogeny. q
Results and discussion
The ternary complex factors Net (Elk-3/Sap-2/Erp), Elk-1 and Sap1 mediate MAP kinase regulation of`immediateearly' genes such as c-fos, egr-1 or Jun-B (Treisman, 1994 (Treisman, , 1996 Wasylyk et al., 1998; Sharrocks et al., 1997) . Net strongly represses transcription, in contrast to Elk-1 and Sap-1 (Giovane et al., 1994; Maira et al., 1996; CriquiFilipe et al., 1999) . Net gene expression during mouse embryogenesis was analyzed by both whole-mount in situ hybridization (ISH) at early stages (E7.5±E10.5) and radioactive ISH on embryo cryosections throughout development (E7.5±E18.5). To con®rm that Net expression correlates with early vascular development, vascular endothelial growth factor receptor 2 (VEGF-R2 orFlk-1) was used as a speci®c marker for angioblasts and endothelial cells (Millauer et al., 1993; Yamaguchi et al., 1993) .
With whole-mount ISH, Net was not detectable in E7.5 embryos (Fig. 1A , however see below), unlike VEGF-R2 ( Fig. 1B ; Dumont et al., 1995; Millauer et al., 1993; Yamaguchi et al., 1993) . At E8.5, Net was detected throughout the yolk sac (Fig. 1C) . The networks of Net-and VEGF-R2-expressing cells (Fig. 1E,F) were comparable on¯at-mounts of yolk sac explants. Net was also expressed in the developing allantoic bud vessels (Fig. 1G ). In the ectoplacental cone (EPC), Net expression was broader than VEGF-R2, which is restricted to the distal region (Fig. 1C,D) . Note that cells of the proximal EPC are positive for VEGF-R1 / Flt-1 (Breier et al., 1995) . Examination of the EPC inner surface showed that Net is expressed in the developing vascular network of the chorion (Fig. 1H) . Within the embryo, Net is expressed in the developing heart endocardium, the dorsal aortae and the lateral vascular network, which connects the heart sinus venosus to the extraembryonic blood vessels (Fig. 1I ,K, compare with VEGF-R2 in Fig.  1J,L) .
Using ISH on in utero sections (Fig. 2A±F) , at E7.5, a distinct Net signal was found in yolk sac mesodermal cells, which co-localizes with VEGF-R2 (Fig. 2A±C) , showing that Net is expressed in the angioblast lineage. The lack of a Net signal with E7.5 whole-mount ISH was probably due to low sensitivity. Net was also detected in the EPC and along maternal decidual blood vessels (Fig. 2B ), but not in inner decidual and trophoblastic cells, where VEGF-R2 is strongly expressed ( Net and VEGF-R2 co-localize, both within the embryo (e.g. in head mesenchyme, endocardium, perineural and lateral vascular networks) and in yolk sac mesodermal cells (Fig.  2D±F) .
On whole-mounts at E9.5 and E10.5 ( Fig. 3 ), Net and VEGF-R2 have distinct distributions. At E9.5, Net persists in the developing vasculature (e.g. the aorta, umbilical vein, intersomitic vessels, and head and neck vessels; Fig. 3A ), but appears to be more homogeneous thanVEGF-R2 throughout the frontonasal, branchial arch and forelimb bud mesenchyme (compare Fig. 3A,B) . At E10.5, Net is particularly strong in frontonasal, maxillary and mandibular mesenchyme (Fig. 3C) , and towards the distal regions of the forelimb (Fig. 3E) and hindlimb (not shown) mesenchyme. Whereas VEGF-R2 transcripts speci®cally mark the intersomitic vessels, Net is additionally expressed within the sclerotomal condensations (compare Fig. 3E with F) . Net co-localizes withVEGF-R2 in the large blood vessels of the head, but is not clearly detected in the small capillary network of the developing brain and eye (compare Fig. 3C with D).
Using sections at E12.5 (Fig. 2G,I ), E14.5 (Fig. 2J±L ), E16.5 (Fig. 4A±F ) and E18.5 (data not shown), Net expression (Figs. 2H,K and 4B,E) was found to be more widespread than VEGF-R2 (Figs. 2I,L and 4C,F) . Net persists in most vascular elements (e.g. the heart endocardium, Fig. 4E ; the perineural and choroid plexus vascular network, Figs. 2H and 4B; and limb vessels, Fig. 4G±J ), but appears to be lower or more restricted thanVEGF-R2 in brain and br, brain; de, decidua; en, endocardium; epc, ectoplacental cone; gt, genital tubercle; hd, head; ht, heart; in, intestine; ri, ribs; lc, laryngeal condensations; li, liver; lu, lung; md mandible; pi, pituitary gland; pv, prevertebrae; th, thymus; tl, tail; ys, yolk sac. spinal cord capillaries (compare Fig. 2H with I (Figs. 2K and 4B), thymus (Fig. 2K) , adrenal gland, spleen, and kidney (Fig. 2K, and data not  shown) . Within the central nervous system, Net is expressed in the ventricular zone of the forebrain vesicles (Fig. 4B ) and, to a lesser extent, of the spinal cord (Fig. 2H) . At E12.5, Net is expressed throughout facial (Fig. 2H ) and limb (data not shown) mesenchyme. However, expression is higher in laryngeal pre-cartilaginous elements (Fig. 2H) , and in the sclerotomal condensations that give rise to the pre-vertebral cartilage ( Fig. 2H ; compare with VEGF-R2 transcripts, which mark the intervertebral arteries: Fig. 2I ). At E14.5 (data not shown) and E16.5, expression is high in various pre-cartilaginous areas, such as the walls of the nasal cavities, or the developing mandible (Fig. 4B) . Sections through the rib cage (Fig. 4E ) illustrate how Net evolves during cartilage differentiation: it is found throughout precartilaginous condensations in ventral (less differentiated) rib areas, but is restricted to the periphery (perichondrium) of dorsal, more mature ribs. Net expression also evolves upon differentiation of the limb skeletal elements (Fig . Fig. 4 . In situ analysis of Net and VEGF-R2 transcript distributions on adjacent sagittal sections of the head (A±C) and thoracic region (D±F) at E16.5, and details of Net expression during limb differentiation at E14.5 (G,H) and E16.5 (I,J). Abbreviations: br, brain; ca, carpal elements; cp, choroid plexus; d, digit; D, dorsal; ht, heart; lc, laryngeal cartilages; li, liver; lu, lung; md, mandible; nc, nasal capsule; os, ossi®cation center; pi, pituitary gland; pvp, perineural vascular plexus; ri, ribs; sc, spinal cord; ta, tarsal elements; V, ventral; ve, vertebrae; vz, ventricular zone. Abbreviations: ao, aorta; b, branchial arches; bv, head blood vessels; cp, capillaries; ey, eye;¯, forelimb; fn, frontonasal mass; isv, intersomitic vessels; md, mandibular process; mx, maxillary process; sl, sclerotome; uv, umbilical vein. 4G±J). At E14.5, Net is found in the various precartilaginous blastemas ( Fig. 4H ; note that expression is higher in tarsal than in less differentiated phalangeal blastemas). Two days later, expression becomes clearly associated with the perichondrial areas and inter-zones (future articulations) and disappears from mature cartilage and ossifying centres (Fig. 4J) .
Methods
Net (Giovane et al., 1994) and VEGF-R2 (PCR ampli®ed from a mouse lung cDNA Marathon-Ready library, Clontech; nucleotides 512±1874; Millauer et al., 1993) cDNAs in pBluescriptSK-(Stratagene) were in vitro transcribed and used for in situ hybridization (De Âcimo et al., 1995) . Sense probes did not give preferential signals (not shown).
